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HAPBH-H 


Honor able  Brendan  T.  Byrne 
Governor  of  Hew  Jersey 

Trenton,  Hew  Jersey  08621  ll  fljjg  qqq 


Dear  Governor  Byrne: 

Inclosed  is  Che  Phase  I  Inspection  Report  for  Verona  Lake  Dan  in  Bases 
County,  Hew  Jersey  which  has  been  prepared  under  authorisation  of  the  Dan 
Inspection  Act,  Public  Law  92-367.  A  brief  assessment  of  the  dan's 
condition  is  given  in  the  front  of  the  report. 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance,  Verona  Lake  Dan,  a  high  hasard  potential  structure, 
is  judged  to  be  in  fair  overall  condition.  The  dan's  spillway  is  considered 
inadequate  because  a  flow  equivalent  to  33  percent  of  the  Spillway  Design 
Flood  -  SDF  -  would  cause  the  dam  to  be  overtopped.  (The  SDF,  in  this 
instance,  is  one  half  of  the  Probable  Maximum  Flood).  The  decision  to 
consider  the  spillway  "inadequate"  instead  of  "seriously  inadequate"  is 
based  on  the  determination  that  dam  failure  from  overtopping  would  not 
significantly  increase  the  hasard  to  loss  of  life  downstream  from  the  dam 
from  that  which  would  exist  just  before  overtopping  failure.  To  ensure 
adequacy  of  the  structure,  the  following  actions,  as  a  minimum,  are 
recommended: 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures,  and  studies  within  six  months  from  the  date  of  approval 
of  this  report.  Within  three  months  of  the  consultant's  findings,  remedial 
measures  to  ensure  spillway  adequacy  should  be  initiated. 

b.  With  the  lake  drawn  down,  the  sMsonry  spillway  should  be  thoroughly 
inspected  by  a  professional  consultant  engaged  by  the  owner  within  six 
months  from  the  date  of  approval  of  this  report.  Based  on  the  inspection, 
together  with  any  necessary  subsoil,  seepage  and  structural  investigations, 
the  need  for  remedial  measures  should  be  determined  and  the  measures 
implemented. 

c.  The  owner  should  develop  an  emergency  action  plan  and  downstream 
warning  system  within  six  months  from  the  date  of  approval  of  this  report. 

d.  The  owner  should  develop  written  operating  procedures  and  a  periodic 
maintenance  plan  to  ensure  the  safety  of  the  dam  within  one  year  from  the 
date  of  approval  of  this  report. 


NAPEN-N 

Honorable  Brendan  T.  Byrne 

A  copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hof  nan ,  New  Jersey 
Department  of  Environaental  Protection,  the  designated  State  Office  contact 
for  this  program.  Within  five  days  of  the  date  of  this  letter,  a  copy  will 
also  be  sent  to  Congressaan  Minish  of  the  Eleventh  District.  Under  the 
provision  of  the  Freedoa  of  Information  Act,  the  inspection  report  will  be 
subject  to  release  by  this  office,  upon  request,  five  days  after  the  date  of 
this  letter. 

Additional  copies  of  this  report  aay  be  obtained  froa  the  National  Technical 
Inforaation  Services  (NTIS),  Springfield,  Virginia  22161  at  a  reasonable 
cost.  Please  allow  four  to  six  weeks  froa  the  date  of  this  letter  for  NTIS 
to  have  copies  of  the  report  available. 

An  iaportant  aspect  of  the  Daa  Safety  Prograa  will  be  the  implementation  of 
the  recaaaendations  aade  as  a  result  of  the  inspection.  We  accordingly 
request  that  we  be  advised  of  proposed  actions  taken  by  the  State  to 
implement  our  recommendations. 

Sincerely, 


1  Ind  JAMES  C.  TON 

As  stated  Colonel,  Corps  of  Engineers 

District  Engineer 

Copies  furnished: 

Mr.  Dirk  C.  Hofaan,  P.E.,  Deputy  Director 
Division  of  Water  Resources 

M. J.  Dept,  of  Environaental  Protection 
P.0.  Box  CN029 
Trenton,  MJ  08625 

Mr.  John  O'Dowd,  Acting  Chief 
Bureau  of  Flood  Plain  Regulation 
Division  of  Water  Resources 

N. J.  Dept,  of  Environaental  Protection 
P.0.  Box  CN029 
Trenton,  KJ  08625 


VERONA  LAKE  DAM  (NJ00386) 


CORPS  OF  ENGINEERS  ASSESSMENT  OF  GENERAL  CONDITIONS 

This  dam  was  inspected  on  14  November  1979  by  Storch  Engineers  under 
contract  to  the  State  of  New  Jersey.  The  State,  under  agreement  with  the 
U.S.  Army  Engineer  District,  Philadelphia,  had  this  inspection  performed  in 
accordance  with  the  National  Daw  Inspection  Act,  Public  Law  92-367. 

Verona  Lake  Dam,  a  high  hazard  potential  structure,  is  judged  to  be  in  fair 
overall  condition.  The  dam's  spillway  is  considered  inadequate  because  a 
flow  equivalent  to  33  percent  of  the  Spillway  Design  Flood  -  SDF  -  would 
cause  the  dam  to  be  overtopped.  (The  SDF,  in  this  instance,  is  one  half  of 
the  Probable  Maximum  Flood).  The  decision  to  consider  the  spillway 
"inadequate"  instead  of  "seriously  inadequate"  is  based  on  the  determination 
that  dam  failure  from  overtopping  would  not  significantly  increase  the 
hazard  to  loss  of  life  downstream  from  the  dan  from  that  which  would  exist 
just  before  overtopping  failure.  To  ensure  adequacy  of  the  structure,  the 
following  actions,  as  a  minimum,  are  recommended: 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures,  and  studies  within  six  months  from  the  date  of  approval 
of  this  report.  Within  three  months  of  the  consultant's  findings,  remedial 
measures  to  ensure  spillway  adequacy  should  be  initiated. 

b.  With  the  lake  drawn  down,  the  masonry  spillway  should  be  thoroughly 
inspected  by  a  professional  consultant  engaged  by  the  owner  within  six 
months  from  the  date  of  approval  of  this  report.  Based  on  the  inspection, 
together  with  any  necessary  subsoil,  seepage  and  structural  investigations, 
the  need  for  remedial  measures  should  be  determined  and  the  Measures 
implemented. 

c.  The  owner  should  develop  an  emergency  action  plan  and  downstream 
warning  system  within  six  months  from  the  date  of  approval  of  this  report. 

d.  The  owner  should  develop  written  operating  procedures  and  a  periodic 
maintenance  plan  to  ensure  the  safety  of  the  dam  within  one  year  from  the 
date  of  approval  of  this  report. 


APPROVED: 


LVi 


(  /TAMES  G.  TOE/ 


Colonel,  Corps  of  Engineers 
District  Engineer 
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PHASE  I  REPORT 

NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam: 

State  Located: 
County  Located: 
Drainage  Basin: 
Stream: 

Date  of  Inspection: 


Verona  Lake  Dam,  NJ00386 

New  Jersey 

Essex 

Passaic  River 
Peckman  River 
November  14,  1979 


Assessment  of  General  Condition  of  Dam 


based  on  visual  inspection,  past  operational  performance  and  Phase  I 
engineering  analyses,  Verona  Lake  Dam  is  assessed  as  being  in  fair 
overall  condition. 

Hydraulic  and  hydrologic  analyses  indicate  that  the  spillway  is  inadequate. 
Discharge  capacity  of  the  spillway  is  not  sufficient  to  pass  the  designated 
spillway  design  flood  (SDF)  without  an  overtopping  of  the  dam.  (The 
SDF  for  Verona  Lake  Dam  is  equal  to  one-half  the  probable  maximum 
flood.)  The  spillway  is  capable  of  passing  approximately  16  percent  of 
the  probable  maximum  flood  or  32  percent  of  the  SDF.  Therefore,  the 
owner  should  engage  a  professional  engineer  experienced  in  the  design 
and  construction  of  dams  in  the  near  future  to  perform  accurate  hydraulic 
ana  hydrologic  analyses  relating  to  the  spillway  capacity.  Based  on  the 
finaings  of  the  analyses,  the  need  for  and  type  of  remedial  measures 
should  be  determined  and  then  implemented. 

The  owner  should,  in  the  near  future,  develop  an  emergency  action 
plan  together  with  an  effective  warning  system  outlining  actions  to  be 
taken  by  the  operator  to  minimize  downstream  effects  of  an  emergency 
at  the  dam. 


No  significant  signs  of  distress  were  observed  in  the  embankment. 
However,  evidence  of  leaching  was  observed  in  the  lower  portion  of  the 
spillway.  Therefore,  the  spillway  should  be  inspected  with  the  lake 
drawn  down  by  a  professional  engineer  experienced  in  the  design  and 
construction  of  dams.  Based  on  the  inspection,  together  with  any 
necessary  subsoil,  seepage  and  structural  investigations,  the  need  for 
remedial  measures  should  be  determined  and  the  measures  implemented. 


In  the  near  future,  the  owner  of  the  dam  should  develop  written  operating 
procedures  and  a  periodic  maintenance  plan  to  insure  the  safety  of  the 
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OVERVIEW  -  VERONA  LAKE  DAM 

29  NOVEMBER  1979 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 

Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of 
Engineers,  Washington,  D.C.  30214.  The  purpose  of  a  Phase  I  Investi¬ 
gation  is  to  identify  expeditiously  those  dams  which  may  pose  hazards 
to  human  life  or  property.  The  assessment  of  the  general  condition  of 
the  dam  is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation,  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a  Phase  I  investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition 
of  the  dam  is  based  on  observations  of  field  conditions  at  the  time  of 
inspection  along  with  data  available  to  the  inspection  team.  It  is  important 
to  note  that  the  condition  of  dam  depends  on  numerous  and  constantly 
changing  internal  and  external  conditions,  and  is  evolutionary  in  nature. 

It  would  be  incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some  point  in  the 
future.  Only  through  continued  care  and  inspection  can  there  be  any 
chance  that  the  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
Hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood" 
for  the  region  (greatest  reasonably  possible  storm  runoff) ,  or  fractions 
thereof.  The  test  flood  provides  a  measure  of  relative  spillway  capacity 
ana  serves  as  an  aid  in  determining  the  need  for  more  detailed  hydrologic 
and  hydraulic  studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


VERONA  LAKE  DAM,  I.D.  NJ00386 
SECTION  1;  PROJECT  INFORMATION 


1 . 1  General 


a.  Authority 

Public  Law  92-367,  August  8,  1972  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a 
National  Program  of  Dam  Inspection  throughout  the  United 
States.  The  Division  of  Water  Resources  of  the  New  Jersey 
Department  of  Environmental  Protection  (NJDEP)  in  cooperation 
with  the  Philadelphia  District  of  the  Corps  of  Engineers  has 
been  assigned  the  responsibility  of  supervising  the  inspection 
of  dams  within  the  State  of  New  Jersey.  Storch  Engineers 
has  been  retained  by  the  NJDEP  to  inspect  and  report  on  a 
selected  group  of  these  dams.  The  NJDEP  is  under  agreement 
with  the  Philadelphia  District  of  the  Corps  of  Engineers. 

b.  Purpose  of  Inspection 

The  visual  inspection  of  Verona  Lake  Dam  was  made  on 
November  14,  1979.  The  purpose  of  the  inspection  was  to 
make  a  general  assessment  of  the  structural  integrity  and 
operational  adequacy  of  the  dam  structure  and  its 
appurtenances. 


1.2  Description  of  Project 


a.  Description  of  Dam  and  Appurtenances 

Verona  Lake  Dam  consists  of  a  masonry  overflow  spillway  with 
earth  embankment  abutting  each  end.  The  masonry  overflow 
portion  consists  of  a  sloped  downstream  face  and  a  concrete 
crest.  At  the  junction  between  spillway  and  earth  embankments, 
stone  masonry  training  walls  extend  upstream  and  downstream 
from  the  spillway. 

The  spillway  is  124  feet  in  length  while  the  overall  length  of 
the  dam,  which  is  oriented  approximately  east/west  is  438 
feet.  The  elevation  of  the  spillway  crest  is  343.9  (N.C.V.D.) 
while  that  of  the  dam  crest  is  345.9.  The  hydraulic  height  of 
the  dam  is  13  feet  and  structural  height  is  estimated  to  be 
16.3  feet.  The  outlet  works  for  this  dam  consists  of  a  24-inch 
cast  iron  pipe  located  at  the  west  side  of  the  spillway.  This 
outlet  is  controlled  by  a  gate  valve  located  in  a  manhole 
adjacent  to  the  spillway. 

b.  Location 

Verona  Lake  Dam  is  located  in  Verona  Park,  Borough  of 
Verona,  Essex  County,  New  Jersey.  Constructed  across 
Peckman  River,  the  dam  impounds  Verona  Lake  which  is 
located  within  the  park.  The  dam  is  readily  accessible  by 
park  roads. 
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c.  Size  and  Hazard  Classification 

Size  and  Hazard  Classification  criteria  presented  in  "Recommended 
Guidelines  for  Safety  Inspection  of  Dams,"  published  by  the 
U.S.  Army  Corps  of  Engineers  are  as  follows: 

SIZE  CLASSIFICATION 


Impoundment 

Storage  (Ac-ft) 

Height  (Ft.) 

Small 

<  1000  and  >  50 

<40  and  >25 

Intermediate 

> 1000  and  <  50,000 

>40  and  <  100 

Large 

£50,000 

>  100 

HAZARD  POTENTIAL  CLASSIFICATION 


Category 

Loss  of  Life 

(Extent  of  Development) 

Economic  Loss 

(Extent  of  Development) 

Low 

None  expected  (no  per¬ 
manent  structures  for 

human  habitation 

Minimal  (Undeveloped  to 

to  occasional  structures 

or  agriculture) 

Significant 

Few  (No  urban  develop¬ 
ments  and  no  more  than 

a  small  number  of 

inhabitable  structures 

Appreciable  (Notable 
agriculture,  industry 
or  structures) 

High 

More  than  a  small 

number 

Excessive  (Extensive 
community,  industry  or 
agriculture) 
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The  following  data  relating  to  size  and  downstream  hazard  for 
Verona  Lake  Dam  have  been  obtained  for  this  Phase  I  assessment: 


Storage:  96  Acre- feet 

Height:  13  feet 

Potential  Loss  of  Life: 

Heavily  used  road  (Bloomfield  Avenue)  and  urban 
development  within  downstream  flood  plain.  Failure 
of  dam  could  cause  loss  of  life. 

Potential  Economic  Loss: 

Dam  failure  could  cause  heavy  damage  to  the  Bloomfield 
Avenue  bridge  as  well  as  downstream  development. 

Therefore,  Verona  Lake  Dam  is  classified  as  "Small"  size  and 
"High"  hazard  potential. 

d.  Ownership 

Verona  Lake  Dam  is  owned  and  operated  by  Essex  County 
Parks  Division. 

e.  Purpose  of  Dam 

The  purpose  of  the  dam  is  the  impoundment  of  a  lake  used 
for  recreation. 
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f.  Design  and  Construction  History 


Verona  Lake  Dam  reportedly  was  originally  constructed  in 
1903  with  a  clay  b».rm  on  the  upstream  side  and  a  masonry 
wall  on  the  downstream  side.  In  1928  a  new  masonry  face 
with  footing  was  added  to  the  downstream  side  and  a  new 
concrete  crest  added  to  the  entire  length  of  the  masonry 
overflow  portion  of  the  dam.  Plans  for  the  1928  improvement 
are  available  in  NJDEP  files. 

g.  Normal  Operational  Procedures 

The  dam  and  appurtenances  are  operated  and  maintained  by 
Essex  County  Parks  Division.  There  is  no  fixed  schedule  for 
maintenance;  repairs  are  made  as  the  need  arises. 

1.3  Pertinent  Data 

a.  Drainage  Area  1.9  square  miles 

b.  Discharge  at  Damsite 

Maximum  flood  at  damsite  Unknown 

Outlet  works  at  pool  elevation  16  c.f.s. 

Spillway  capacity  at  top  of  dam  1076  c.f.s. 

c.  Elevation  (Feet  above  MSL) 

Top  of  dam  345.9 

Maximum  pool-design  surcharge  347.2 

Recreation  pool  343.9 

Spillway  crest  343.9 

Stream  bed  at  centerline  of  dam  332.9 

Maximum  tailwater  339.0  (Estimated) 


Reservoir 


Length  of  maximum  pool 

2,500  feet  (Estimated) 

Length  of  recreation  pool 

2,400  feet  (Scaled) 

Storage  (Acre- feet) 

Recreation  pool 

60  acre-feet 

Design  surcharge 

121  acre- feet 

Top  of  dam 

95  acre-feet 

Reservoir  Surface  (Acres) 

Top  of  dam 

19.1  acres  (Estimated) 

Maximum  pool 

20.6  acres  (Estimated) 

Recreation  pool 

16.5  acres 

Spillway  crest 

16.5  acres 

Dam 

Type 

Masonry/Earthfill 

Length 

438  feet 

Height 

13  feet 

Sideslopes 

Embankments- Upstream 

2  horiz.  to  1  vert. 

-Downstream 

12  horiz.  to  1  vert. 

Masonry  -Upstream 

2  horiz.  to  1  vert. 

-Downstream 

1  horiz.  to  2  vert. 

Zoning 

Unknown 

Impervious  core 

Unknown 

Cutoff 

Unknown 

Grout  curtain 

Unknown 

h.  Diversion  and  Regulating  Tunnel 


N.  A. 


Spillway 

Type 

Uncontrolled  concrete  weir 

Length  of  weir 

124  feet 

Crest  elevation 

343.9 

Cates 

N.  A. 

Approach  channel 

N.  A. 

Discharge  channel 

Stone  paved  channel 

Regulating  Outlet 

24-inch  gated  CIP  outlet 
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SECTION  2:  ENGINEERING  DATA 


2.1  Design 

Plans  of  improvements  completed  in  1928  by  Essex  County  Park 
Commission  are  available  in  the  NJDEP  files.  Hydraulic  calculations 
prepared  by  the  State  of  New  Jersey  in  1934  indicated  that  the 
spillway  capacity  was  adequate  for  the  applicable  design  flood. 

(The  choice  of  design  flood  was  unclear.)  No  design  drawings 
relating  to  the  original  construction  in  1903  are  available. 

2.2  Construction 

Inspection  reports  indicating  that  the  1928  improvements  were 
completed  satisfactorily  are  available  in  the  NJDEP  files.  No 
drawings  or  inspection  reports  relating  to  the  original  construction 
are  available. 

2.3  Operation 

No  records  of  operation  and  maintenance  of  the  dam  subsequent  to 
construction  are  available.  An  inspection  report  written  in  1968 
for  the  State  of  New  Jersey  indicated  that  the  dam  structure  was 
in  stable  condition. 

2.4  Evaluation 


a.  Availability 

Available  engineering  information  is  limited  to  that  which  is  on 
file  at  the  NJDEP.  This  file  contains  information  relating  to 
the  reconstruction  work  done  in  1928.  No  information  pertaining 
to  the  original  construction  is  available. 
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b.  Adequacy 


Available  engineering  data  pertaining  to  Verona  Lake  Dam 
provided  limited  assistance  in  performing  this  Phase  I  evaluation. 
A  list  of  absent  information  is  included  in  Paragraph  7.1.b. 

c.  Validity 

In  general,  information  that  could  be  verified  was  found  to  be 
valid  within  a  reasonable  allowance  for  error.  However,  one 
minor  discrepancy  was  noted:  whereas  the  plans  and  calculations 
indicated  a  two  staged  spillway  with  a  lower  section,  or 
notch,  in  the  center,  field  inspection  revealed  a  spillway 
crest  with  a  depression  in  the  center. 
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SECTION  3:  VISUAL  INSPECTION 


3.1  Findings 

a.  General 

The  inspection  of  Verona  Lake  Dam  took  place  on 
November  14,  1979  by  members  of  the  staff  of  Storch 
Engineers.  A  copy  of  the  visual  inspection  check  list  is 
contained  in  Appendix  1 .  The  following  procedures  were 
employed  for  the  inspection: 

1)  The  embankment  of  the  dam,  appurtenant  structures  and 
adjacent  areas  were  examined. 

2)  The  embankment  and  appurtenant  structures  were  measured 
and  key  elevations  determined  by  a  surveyor's  level. 

3)  The  embankment  and  appurtenant  structures  and  adjacent 
areas  were  photographed. 

4)  Depths  of  water  were  measured  at  various  locations  in  the 
lake. 

b.  Spillway 

The  masonry  overflow  portion  of  the  dam  comprises  the  spillway. 
The  crest  of  the  spillway  is  formed  with  a  depressed  section 
at  the  center  where  most  dry  weather  overflow  occurs. 

Several  areas  of  leaching  were  observed  on  the  downstream 
face  near  the  toe  of  the  spillway.  Some  leachate  did  not 
appear  to  be  composed  of  soil,  but  appeared  to  contain 
deteriorated  mortar.  Evidence  of  leakage  was  observed 
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discharging  immediately  below  the  concrete  cap  which  forms 
the  spillway  crest.  The  stone  masonry  training  walls  appeared 
to  be  in  good  condition  with  small  amounts  of  patching  near 
the  top. 

The  outlet  works  control  mechanism  and  the  manhole  housing 
it  appeared  to  be  in  satisfactory  condition.  The  discharge 
end  of  the  24-inch  cast  iron  outlet  pipe  appeared  to  be  clear 
and  in  satisfactory  condition. 

c.  Embankments 

Both  embankments  are  grass  covered  with  paved  walkways  on 
their  crests.  The  upstream  face  of  the  west  embankment 
consists  of  a  continuation  of  the  west  training  wall  of  the 
spillway.  There  are  no  visible  signs  of  erosion  or  other 
distress  in  the  embankments. 

d.  Reservoir  Area 

Verona  Lake  has  a  maximum  length  of  about  2400  feet  with 
widths  varying  from  160  to  480  feet.  The  entire  shore  line 
and  most  of  the  watershed  constitutes  a  County  park. 

e.  Downstream  Channel 

Discharge  from  Verona  Lake  Dam  enters  Peckman  River  by 
way  of  a  rectangular  channel  paved  with  cobble  stones.  Two 
pedestrian  bridges  span  the  channel  about  40  feet  and  140 
feet  downstream  from  the  spillway.  Further  downstream,  the 
channel  passes  under  a  concrete  road  bridge  into  a  natural 
channel  through  an  urban  area  of  Verona.  Buildings  near 
the  channel  are  estimated  to  be  7  to  10  feet  above  the  stream 
bed. 
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SECTION  4:  OPERATIONAL  PROCEDURES 

4.1  Procedures 

The  water  level  in  Verona  Lake  is  naturally  controlled  by  overflow 
over  the  spillway.  Reportedly  the  lake  is  not  lowered  for  any 
purpose.  Although  the  gate  was  not  opened  at  the  time  of  inspection, 
the  operating  mechanism  appeared  to  be  in  satisfactory  condition. 

4.2  Maintenance  of  the  Dam 

There  is  no  program  of  regular  inspection  and  maintenance  of  the 
dam  and  appurtenant  structures.  Maintenance  is  performed  by  the 
staff  of  Essex  County  Park  Division  on  an  "as  needed"  basis. 

4.3  Maintenance  of  Operating  Facilities 

Maintenance  of  operating  facilities  is  performed  on  an  "as  needed" 
basis. 

4.4  Description  of  Warning  System 

Reportedly,  no  formal  warning  system  is  in  use  at  the  present 
time.  However,  surveillance  is  performed  by  the  Essex  County 
Division  of  Parks. 

4.5  Evaluation  of  Operational  Adequacy 

The  operation  of  the  dam  has  been  satisfactory  in  that  no  overtopping 
has  been  recorded. 

Maintenance  documentation  is  poor  but  the  overall  condition  of  the 
dam  indicates  that  normal  maintenance  has  been  generally  satisfactory. 
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SECTION  5:  HYDRAULIC/ HYDROLOGIC 


5.1  Evaluation  of  Features 


a.  Design  Data 

The  quantity  of  storm  water  runoff  that  the  spillway  should 
be  able  to  pass  without  an  overtopping  of  the  dam  is  based 
on  the  size  and  hazard  classification  of  the  dam.  This  runoff, 
called  the  Spillway  Design  Flood  (SDF),  is  described  in  terms 
of  frequency  or  probable  maximum  flood  (PMF)  depending  on 
the  extent  of  the  dam's  size  and  potential  hazard.  According 
to  the  "Recommended  Guidelines  for  Safety  Inspection  of 
Dams,"  published  by  the  U.S.  Army  Corps  of  Engineers,  the 
SDF  for  Verona  Lake  Dam  falls  in  a  range  of  1/2  PMF  to  PMF. 

In  this  case  the  low  end  of  the  range,  1/2  PMF,  is  chosen 
since  the  factors  used  to  select  size  classification  are  on  the 
low  side  of  their  respective  ranges. 

The  SDF  hydrograph  for  Verona  Lake  was  computed  by  use  of 
the  HEC-l-DB  computer  program  using  the  SCS  Method. 
Hydrologic  computations  and  computer  output  are  contained  in 
Appendix  4.  The  calculated  SDF  peak  inflow  for  Verona  Lake 
Dam  is  3577  c.f.s. 

Discharge  capacity  for  the  spillway  was  computed  by  considering 
free  discharge  over  the  masonry  portion  of  the  dam.  Hydraulic 
computations  are  contained  in  Appendix  4. 

The  SDF  was  routed  through  the  dam  by  the  use  of  the 
HEC-l-DB  computer  program  using  the  modified  Puls  method. 

In  routing  the  SDF,  it  was  found  that  the  dam  would  be 
overtopped  to  a  height  of  1.3  feet.  A  dam  breach  would 
probably  not  significantly  increase  the  hazard  potential  for 
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loss  of  life  downstream  due  to  dam  failure  from  overtopping 
over  that  which  exists  without  failure.  Accordingly,  the 
subject  spillway  is  assessed  as  being  inadequate  in  accordance 
with  criteria  developed  by  the  U.S.  Army  Corps  of  Engineers. 

b.  Experience  Data 

No  record  has  indicated  that  the  dam  has  ever  been 
overtopped. 

c.  Visual  observation 

No  evidence  was  found  at  the  time  of  inspection  that  would 
indicate  that  the  dam  had  been  overtopped. 

d.  Overtopping  Potential 

As  indicated  in  paragraph  5.1. a,  a  storm  of  magnitude  equiv¬ 
alent  to  the  SDF  would  cause  overtopping  of  the  dam  by  a 
height  of  1.3  above  the  top  of  the  dam.  The  spillway  is 
capable  of  passing  approximately  16%  of  the  PMF  or  32%  of  the 
SDF  with  lake  level  equal  to  the  top  of  the  dam  (elev.  345.9). 

e.  Drawdown  Time 

Drawdown  of  the  lake  is  accomplished  by  opening  the  gate  in 
the  24-inch  cast  iron  outlet  pipe.  Total  time  for  drawdown  is 
estimated  to  be  3.7  days.  (See  Appendix  4) 
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SECTION  6:  STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observations 

The  embankment  appeared,  at  the  time  of  inspection,  to  be 
outwardly  stable.  No  significant  indications  of  possible  distress 
were  observed.  Approximately  2  feet  above  normal  tail  water 
elevation,  some  leaching  was  observed  at  the  spillway.  An 
accurate  determination  of  the  severity  of  the  leaching  cannot 
be  made  without  further  investigation  beyond  the  scope  of  a 
Phase  I  inspection. 

b.  Generalized  Soils  Description 

The  generalized  soils  description  of  the  dam  site  consists  of 
silty-loams  and  sandy-silts  with  varying  amounts  of  pebbles, 
gravel  and  boulders  intermingled  with  silty  sands,  silty 
gravels,  sandy  gravels  and  gravelly  sands.  These  materials 
overlay  bedrock  composed  of  fine  grained  trap  rock  at  depths 
of  10  to  20  feet  or  greater. 

c.  Design  and  Construction  Data 

Analyses  of  structural  stability  and  construction  data  for  the 
embankment  and  spillway  structure  are  not  available. 

d.  Operating  Records 


No  operating  records  are  available  for  the  dam.  Reports  of 
inspections  made  by  the  State  of  New  Jersey  in  1928  and  1968 
are  contained  in  the  files  of  NJDEP.  The  dam  was  in  good 
condition  according  to  these  reports. 
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e.  Post  Construction  Changes 


Records  on  file  at  the  NJDEP  indicate  that  the  dam  was 
originally  constructed  in  1903  as  a  stone  wall-earth  dam.  In 
1928,  improvements  were  made  to  the  dam  by  construction  of 
a  concrete  retaining  wall  on  the  downstream  side  of  the  dam. 

A  concrete  cap  was  also  built  along  the  crest  of  the  dam. 

The  entire  length  of  the  dam  became  an  overflow  spillway. 

The  original  spillway  was  filled  by  clay  to  form  the  same  slope 
as  the  embankment.  The  original  section  of  the  clay  embankment 
was  undisturbed.  Six  inches  of  concrete  base  overlaid  with 
grouted  stone  pavement  was  constructed  to  cover  the  bed  and 
sides  of  the  downstream  channel  for  a  distance  of  approximately 
1000  feet. 

f.  Seismic  Stability 

Verona  Lake  Dam  is  located  in  Seismic  Zone  1  as  defined  in 
"Recommended  Guideline  for  Safety  Inspection  of  Dams," 
which  is  a  zone  of  very  low  seismic  activity.  Experience 
indicates  that  dams  in  Seismic  Zone  1  will  have  adequate 
stability  under  seismic  loading  conditions  if  they  have  adequate 
stability  under  static  loading  conditions.  Verona  Lake  Dam 
appeared  to  be  outwardly  stable  under  static  loading  conditions. 
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SECTION  7:  ASSESSMENT  AND  RECOMMENDATIONS 


7.1  Dam  Assessment 


a.  Safety 

Based  on  hydraulic  and  hydrologic  analyses  outlined  in  Section  5 
and  Appendix  4,  the  spillway  of  Verona  Lake  Dam  is  assessed 
as  being  inadequate.  The  spillway  is  not  able  to  pass  the 
SDF  without  an  overtopping  of  the  dam. 

The  dam  appeared  to  be  outwardly  stable  at  the  time  of 
inspection.  The  observed  leaching  is  not  considered  to  be  an 
immediate  indication  of  instability.  However,  sufficient  data 
is  not  available  to  allow  a  complete  assessment  of  the  present 
structural  condition  of  the  dam  and  appurtenances. 

b.  Adequacy  of  Information 

Information  sources  for  this  study  include  1)  field  inspection, 

2)  USCS  quadrangle  sheet,  3)  aerial  photography  from  Essex 
County,  4)  plans,  inspection  reports  and  correspondence  in 
the  NJDEP  file,  and  5)  consultation  with  maintenance  and 
operation  personnel  of  Essex  County  Division  of  Parks. 

The  information  obtained  is  sufficient  to  allow  a  Phase  I 
assessment  as  outlined  in  "Recommended  Guidelines  for  Safety 
Inspection  of  Dams." 


Some  data  not  available  are  as  follows: 

1.  Description  of  dam  embankment  structures  and  material. 

2.  Original  construction  records. 

3.  Soils  Report. 

4.  Hydraulic  and  structural  design  reports. 

c.  Necessity  for  Additional  Data/ Evaluation 

Additional  evaluation  is  considered  necessary  in  order  to 
assess  the  structural  stability  of  the  dam. 

7.2  Recommendations 


a.  Remedial  Measures 

Based  on  hydraulic  and  hydrologic  analyses  outlined  in  para¬ 
graph  5.1. a,  the  spillway  is  considered  to  be  inadequate. 
Therefore,  it  is  recommended  that  a  professional  engineer 
experienced  in  the  design  and  construction  of  dams  be  engaged 
in  the  near  future  to  perform  more  accurate  hydraulic  and 
hydrologic  analyses  relating  to  the  spillway  capacity.  Based 
on  the  findings  of  these  analyses,  the  need  for  and  type  of 
remedial  measures  should  be  determined  and  them  implemented. 

The  owner  should,  in  the  near  future,  develop  an  emergency 
action  plan  together  with  an  effective  warning  system  outlining 
actions  to  be  taken  by  the  operator  to  minimize  downstream 
effects  of  an  emergency  at  the  dam. 


18 


In  addition,  it  is  recommended  that  the  following  remedial 
measures  be  undertaken  by  the  owner  in  the  near  future. 

With  the  lake  drawn  down,  the  masonry  spillway  should  be 
thoroughly  inspected  by  a  professional  engineer  experienced 
in  the  design  and  construction  of  dams.  Based  on  the  inspection, 
together  with  any  necessary  subsoil,  seepage  and  structural 
investigations,  the  need  for  remedial  measures  should  be 
determined  and  the  measures  implemented. 

b.  Maintenance 

In  the  near  future,  the  owner  of  the  dam  should  develop 
written  operating  procedures  and  a  periodic  maintenance  plan 
to  insure  the  safety  of  the  dam. 


19 


I  PLATE  I 


STORCH  ENGINEERS 

FLORHAM  PARK,  NEW  JERSEY 


INSPECTION  AND  EVALUATION  OF  DAMS 


DIVISION  OF  WATER  RESOURCES 
N.J. DEPT. OF  ENVIR. PROTECTION  I  I.D.N.J.  00386 

TRENTON,  NEW  JERSEY 


KEY  MAP 

VERONA  LAKE  DAM 


SCALE:  NONE 


OATE:  NOV., 1979 


<>//►/ 


*,^vX/  ,pj  ,,  v 


VERONA  LAKE  DAM 


w  ISt  Cath^nne 
r  '  f '  ^lof  ^  I 

V  o<w  >i;s  V  # V-  V  , 

C^spcsai/  4...  _y.w  •: ,  ;  J 


rz 


VEROHA 


p?do}dJaie  A 


i.r  ?r: 

'S&yzxttu  "x  *"* 


'/-Z'zssrr-iii  $ 

■  y  /  T.  i>A  /  A  **•** 1 

•'./•  /  !  V'  "W  /.Ojr  Hi£!»  >*i>  «.  1 


So*th«*«t 

Sch 

£  *>€ 

v  **» 

» 

/  * 

C  *-  • . 

* 

^<T% 

v  1 

* 

cim*w «•** 

SCALE  IN  MILES 


STORCH  ENGINEERS 

FLORHAM  PARK,  NEW  JERSEY 


DIVISION  OF  WATER  RESOURCES 

NJ.  DEPT.  OF  ENVIR.  PROTECTION 
TRENTON,  NEW  JERSEY 


PLATE 


INSPECTION  AND  EVALUATION  OF  DAMS 

VICINITY  MAP 

VERONA  LAKE  DAM 


I  D.  N.J.  00386  SCALE:  AS  SHOWN 


DATE;  NOV.,  1979 


VERONA  LAKE  DAM 


y/ffbx-JSf 

m  ;-Aw'fc 


s$-n/.$  rib 


Of  4*  \/  V>.  n  4/1  J\  A 

iZArM'i 


.egend 


5M-42 


5S-12 


MOTE : 


Silty-loams  and  sandy-silts  with  varying  amounts  of 
pebbles,  gravel  and  boulders. 

Silty  sands,  silty  gravels,  sandy  gravels  and  gravelly 
sands. 

Information  taken  from  Rutgers  University  Soil  Survey 
of  New  Jersey,  Report  No.  2,  Essex  County,  and 
Geologic  Map  of  New  Jersey  prepared  by  Lewis  and  Kummel 


STORCH  ENGINEERS 

FLORHAM  PARK,  NEW  JERSEY 


DIVISION  OF  WATER  RESOURCES 
N.4.DEPT.  OF  ENVIR.  PROTECTION  I  I . D.  N  J  0038 6 

TRENTON,  NEW  JERSEY 


I  PLATE  3 


INSPECTION  AND  EVALUATION  OF  DAMS 

SOIL  MAP 

VERONA  LAKE  DAM 


SCALE:  NONE 


OATE:  NOV.,  1979 


/f<or/r> s/r<oc/m  Cr/icrnnG/ 


fiVo/k 


fi  3r/c/<g<s  l 


\  f4'f/P  Ot///-t  PZgg_ 

AZe/rfo/e'  for  3p7//ng  /3c 
O/vf/e/  Coo/ro/ 

3/0/ //tvo y 


/24‘ 


*/er  /syfcy/trc. 


f9oe~<c>r7co  f  o?f<o 


'  A/or£: 


/n  former//  on  /<o/t<on  from  3or 
"3r O/oo^^cf  f&rooo  Z  <of<o  3/2.  m 
of  Z/7<o  fss<or  COon/y 
CJornm / ss‘C>n  '  oner  f/r/oZ 
/no/OGoZ/ori.  ,Voy.  ! 4  /9  79 


AZOTES- 

/.  ZryTor'mcoZ/or?  roZrG-n  Trom  ^/con 
"  EroposecZ  Ze^ron&  LoZe-  O<ox7~) 
oT  ZZ?<=  Essex  Counf/  E&r-Z 
Coono-y/ ss/on" <ox?cZ  T/e/cZ 
/nsF>eet/on  tyov.  /4,  /  9  79 

E  CAei/e?/-/  oos  £><osecZ  ox?  /VtfEZT  Z&Zrex?  ZTo/r?  Cssex  Co  C&/-Z: 


f 


|  PLATE  5 

STORCH  ENGINEERS 

FLORHAM  PARK,  NEW  JERSEY 

DIVISION  OF  WATER  RESOURCES 
N.J.  DEPT.  OF  ENVIR.  PROTECTION 

TRENTON,  NEW  JERSEY 

INSPECTION  AND  EVALUATION  OF  DAMS 

SPILLWAY  SECTION 

VERONA  LAKE  DAM 

1  D.N.J.  00386 

SCALE:  NOT  TO  SCALE 

DATE:  DEC.  1979 

_ 1 

PLATE  6 

STORCH  ENGINEERS 

ELORHAM  PARK,  NEW  JERSEY 

DIVISION  OF  WATER  RESOURCES] 
N.J.  DEPT.  OF  ENVIR.  PROTECTION 

TRENTON,  NEW  JERSEY  j 

INSPECTION  AND  EVALUATION  OF  DAMS 

PHOTO  LOCATION  PLAN 

VERONA  LAKE  DAM 

i.D  N.J  00386 


SCALE  NOT  TO  SCALE 

PATE  DEC.,  1979 


APPENDIX  1 

Check  List  -  Visual  Inspection 
Check  List  -  Engineering  Data 


Horizontal  alignment  appeared  to  be  straight. 
VERTICAL  AND.  HORIZONTAL  Vertical  alignment  of  crest  slightly  depressed  at 
ALIGNMENT  the  center. 
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APPENDIX  2 
Photographs 


PHOTO  1 

SPILLWAY 


PHOTO  2 

CONCRETE  BRIDGE  AND  STONE  WEIR  DOWNSTREAM  FROM  DAM 


VERONA  LAKE  DAM 
14  NOVEMBER  1979 


PHOTO  3 

LEAKAGE  AT  CREST  OF  SPILLWAY 


PHOTO  4 

LEACHATE  NEAR  TOE  OF  SPILLWAY 


VERONA  LAKE  DAM 
14  NOVEMBER  1979 


PHOTO  5 

CREST  AND  DOWNSTREAM  FACE  OF  SPILLWAY 


PHOTO  6 

CRACK  IN  CREST  OF  SPILLWAY  NEAR  CENTER 


VERONA  LAKE  DAM 
14  NOVEMBER  1979 


J*  ft 


PHOTO  8 

DOWNSTREAM  FACE  OF  EAST  EMBANKMENT 


VERONA  LAKE  DAM 
14  NOVEMBER  1979 
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APPENDIX  3 


Engineering  Data 


i 


1 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 


ENGINEERING  DATA 

DRAINAGE  AREA  CHARACTERISTICS: _ Urban  and  Wooded _ 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  343.9  (60  Acre-feet) 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  •  N.A. _ 

ELEVATION  MAXIMUM  DESIGN  POOL:  347.2 


ELEVATION 

TOP  DAM: 

345.9 

SPILLWAY  CREST: 

Straight  Masonry  Weir 

a. 

Elevation 

343.6  to  343.9 

b. 

Type 

• 

Irreqular  Section 

c. 

Width 

7.5  feet 

d. 

Length 

124  feet 

e. 

Location 

Spillover  Center  of  dam 

f. 

Number  and  Type  of  Gates  None 

OUTLET  WORKS: 

24-inch  cast  iron  pipe  with  gate  valve 

a. 

Type 

Outlet  pipe  with  gate  valve 

b. 

Location 

N/W  end  of  dam 

c. 

Entrance 

inverts  333i6 

d. 

Exit  inverts  332.7 

e. 

Emergency  dra indown  facilities:  Gate-valve 

HYDROMETEOROLOGICAL 

GAGES:  None 

a. 

Type  .  _ 

N.A. 

b. 

Location 

N.A. 

c. 

Records _ 

N.A. 

MAXIMUM  NON-DAMAGING  DISCHARGE: 

(Lake  stage  equal  to  top  of  dam) _ 1076  c.f.s. 

(Elev.  345.9) 
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Hydraulic/ Hydrologic  Computations 
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